Background: Little is known about future sick-leave diagnoses among individuals on long-term sickness absence. The aim of this study was to describe the panorama of sick-leave diagnoses over time among young adults initially sick-listed for ≥ 28 days due to back, neck, or shoulder diagnoses
Background
In Sweden, as well as in many other industrialized countries, sickness absence is considered to be a major public health issue [1] [2] [3] [4] . Until recently, musculoskeletal disorders have been the most common reason for sickness absence and disability pension (DP) in the working population [1] . Even though these medical conditions are likely to be recurrent and long-lasting, and can often result in DP [5] , very little is known about the prognoses of the patients sick listed due to musculoskeletal disorders [1] . In fact, there is even a lack of applicable methods to describe such prognoses due to several methodological challenges. One major difficulty in this context is associated with the recurrence of sickness absence and the une-ven distribution of incidence and duration of sick leave in general [6] . The variation of sick-leave diagnoses between, as well as within sick-leave periods is another important issue that needs to be considered. Patients with this type of disorders (e.g., low-back, neck, or shoulder pain) very often seek clinical help and issuing a sick note is a very common measure taken by physicians. Arriving at prognoses of work capacity for those individuals is a daily task for many of the general practitioners and orthopaedic surgeons whose job it also is to, with their patient, discuss the pros and cons of being sickness absent [1] [2] [3] [4] [5] [7] [8] [9] . Furthermore, determining the work ability of such patients is an even greater challenge for the physicians concerned [1] .
According to a systematic review of the studies on sickness absence [1] , despite the magnitude of the problem, few studies have focused on this aspect, and the majority of those that have been performed are of poor scientific quality. The review also indicated that research in this area is still underdeveloped with regard to both theories and methods, and, in particular, there is a need for prospective population-based studies, as well as investigations that consider the medical aspects of sickness absence. Such information is needed by physicians, sickness insurance staff, and employers in order to allow them to implement optimal measures to help their patients/clients/employees who are sick listed due to specific diagnoses.
Despite the importance of the medical conditions of individuals on sick leave, very few epidemiological studies have prospectively followed patients over time with respect to the diagnoses given for their sickness absences. We found only one report published in Norwegian [10] that described changes in sick-leave diagnoses. A major reason for few such studies is a general lack of data on diagnosis-specific sick leave over time. In the present study, we used unique data comprising such information on a population-based cohort of young adults who initially were sick-listed ≥ 28 days due to neck, shoulder, or back diagnoses. In our earlier investigations based on this cohort [11] [12] [13] [14] , we found that the study population was at high risk of DP. This is illustrated by the finding that, over a period of 11 years, such benefits were granted to 22% of these young adults and a large proportion of those individuals (76%) was granted DP due to musculoskeletal diagnoses, while 15% were granted DP due to mental diagnoses [15] . As early as during the first year of the study period, there was a considerable difference in the level of sickness absence between those who later were and those who were not granted DP [12] . For the latter group, the number of sick-leave days was substantially lower during follow-up.
Our previous findings suggested that the number and pattern of changes in sick-leave diagnoses differed between those who were and those who were not granted DP [13] .
More specifically, those granted DP, had had fewer changes in sick-leave diagnoses. More knowledge is needed regarding the patterns of sick-leave diagnoses, as well as the approaches used to describe and measure such patterns. The current study was conducted to further pursue the analyses.
Thus, in order to further pursue analyses of prognoses of sick-leave among long-term sickness absent individuals, the aim of this study was to describe the panorama of sickleave diagnoses over time among young adults initially sick-listed for ≥ 28 days due to neck, shoulder, or back diagnoses. Three specific study questions were addressed:
1. Which sick-leave diagnoses were most frequent when different measures of sickness absence were employed?
2. How common was it to have only one, few, or several sick-leave diagnoses over the 11 years?
3. Did individuals with several different sick-leave diagnoses also have mental sick-leave diagnoses?
Methods
A prospective cohort study was conducted including all the individuals who, in 1985, fulfilled the following criteria: aged 25-34; registered as living in the Municipality of Linköping, Sweden (population. 132,000), and had a new sick-leave spell ≥ 28 days due to a neck, shoulder, or back diagnoses. The third criterion included the following diagnoses: displacement of intervertebral lumbar disc, tendinitis, lumbago, other deformities, spondylosis, sciatica, periarthritis humeroscapularis, myalgia, cervicalgia, and cervicobrachialgia. Individuals with diagnoses of arthroses, rheumatic, or inflammatory musculoskeletal diseases, or pregnancy-related conditions were excluded.
The Swedish Social Insurance Offices were not permitted to store data on sick-leave diagnoses. Therefore, to be able to identify the subjects for our study, we used a large research database covering all new physician-certified sick-leave spells > 7 days in 1985 in this municipality [14, 16, 17] . The inclusion criteria for the individuals identified in that manner were subsequently checked manually by examining their sickness certificates at the relevant local Social Insurance Offices, which indicated that 213 individuals (61% women) satisfied the specifications. There were no gender differences in mean or median age in the cohort. None of the participants were selfemployed or had any type of DP at inclusion [14] .
For each of the 213 individuals in the cohort, data were obtained on all sickness absence (including date of start and end of sick leave) and the diagnoses for each sickleave period (n = 7,878) in each sick-leave spell (n = 4,610) from 1 st January 1985 to 1 st September 1996. In as much as the Social Insurance Offices were not allowed to store information on sick-leave diagnoses in computer records, that information was retrieved manually from each sickness certificate filed at the insurance offices. For subjects that had moved to other regions during the 11-year study period, great effort was made to find all their sickness certificates filed at the relevant local insurance offices [14] . We also collected the diagnoses reported for self-certified sick-leave spells, that is, for which a physician-issued sickness certificate was not required.
Furthermore, data on dates of granting of DP and of death were acquired from national registers.
Measures and analyses
The following definitions were used:
Sick-leave period: the length of time covered by a specific sickness certificate. A sick-leave period could be prolonged with a new sickness certificate, in which the individual could also have another sick-leave diagnosis.
Sick-leave spell: an uninterrupted time of length of sickness absence, which could include one or several sick-leave periods.
The sick-leave diagnoses were classified according to the 18 chapters of ICD-8 (International Classification of Diseases, Revision 8) [18] . Six percent of the sickness certificates (n = 471) lacked a diagnosis but included dates, and in most cases, the name of the certifying physician and/or clinic. A plausible chapter of diagnosis was given to those periods by considering the diagnoses for the sick-leave periods before and after in the same sick-leave spell, and the clinic at which the certifying physician worked. This task was done separately but in parallel by two researchers, one a physician who was well acquainted with the different regional clinics and the other a medical student. They agreed on the classification of all but 61 of such certificates, and those 61 were assigned to the category "Symptoms, signs, and ill-defined conditions" (ICD-8 Chapter XVI). Up to 1992, all people employed by the state with sick-leave spells < 14 days received compensation directly from their employers, and thus their sickness certificates were not sent to the Social Insurance Offices. In our study, that meant that no information on diagnoses was available for 169 sick-leave periods, which were consequently also classified as "Chapter XVI."
In some analyses, the sick-leave diagnoses were categorized into three groups: musculoskeletal, mental, and all other diagnoses.
The following measures of sickness absence were used in the present study:
-Number and mean number of sick-leave days and of sick-leave periods, in total and for each diagnostic chapter.
-Frequency of sick-leave periods per person.
-Number of individuals with one or several sick-leave periods ordered according to diagnostic chapters.
-Number of individuals with only musculoskeletal diagnoses and those with a combination of musculoskeletal, mental, and all other diagnoses.
Each member of the cohort was followed until date of DP, of emigration, of death, or to end of follow up 31 December 1996.
Sickness insurance in Sweden 1985-1996
In Sweden, all peoples aged 16-64 years are covered by the national sickness insurance, which entitles to benefits when work capacity is reduced by an illness or injury. If such incapacity is long-lasting or permanent, the claimant can be granted DP (equivalent to incapacity benefit in the United Kingdom or social security disability insurance in the United States). A full DP benefit amounts to at least 65% of previous income from work. DP is supposed to be considered after 12 months of sickness absence. However, since there was no limit to the duration of sick-leave spells in Sweden, some lasted for much longer time It was possible to self-certify the first seven days of a sickleave spell; after that time, a sickness certificate issued by a physician was required. Starting in 1992, compensation for the first 14 days of a sick-leave spell was paid by the employer and thus was not registered at the Social Insurance Office. Therefore, information from sick-leave spells shorter than 14 days was not included for any of the participants in the last years of the follow-up.
It has been argued that there are gender differences in sickness absence are due to that women sometimes take sick leave to care for (sick) children. This is probably not the case in Sweden, where parental insurance is generous. During the present study period, parental benefits covered absence from work to care for infants (450 days/child) and sick children (60 days/year/child). Data on this type of absence were not included in the analyses. There were no differences in levels of sickness, maternity, and parental benefits, which generally corresponded to 80% of income from work.
Statistics
Number and mean number of sick-leave days and sickleave periods during the follow-up (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) ordered according to the different ICD-8 diagnostic chapters, were calculated. Also, 95% confidence intervals (CI) were com-puted for number of days/sick-leave period in 1985-1996 recorded in the various diagnostic chapters. A bar chart was created to study the number of different sick-leave diagnoses each individuals had during the 11-year followup. Descriptive statistic was used to examine distribution of sick-leave periods within each diagnostic chapter for persons with ≥ 11 sick-leave diagnoses.
The study was approved by the Swedish National Data Inspection Board and the Regional Research Ethics Committee.
Results
Over the 11-year follow-up, the young adults in this cohort had a total of 176,825 sick-leave days constituting 7,878 sick-leave periods (in 4,610 sick-leave spells) with diagnoses in 17 of the 18 ICD-8 chapters ( Table 1 ). The only chapter not represented was Chapter XV (perinatal conditions). By far the largest proportion of sick-leave days (66%) was due to musculoskeletal diagnoses (Chapter XIII) followed by mental diagnoses (9%, Chapter V). Also, most sick-leave periods were due to musculoskeletal diagnoses (40%) followed by respiratory diseases (17%, Chapter VIII). The largest numbers of days per sick-leave period were found for the two categories neoplasm (Chapter II; 52 days/period) and mental diagnoses (47 days/period).
Over the follow-up, most of the subjects had had sickleave periods due to four to eight different diagnoses (Figure 1) , which included diagnoses such as musculoskeletal disorders (Chapter XIII), followed by respiratory diseases (Chapter VIII), symptoms, signs, and ill-defined conditions (Chapter XVI), and infectious and parasitic diseases (Chapter I) ( Table 2) . Table 3 presents distribution of the number of sick-leave periods in each ICD-8 chapter for each of the 12 subjects who had had nine, ten, or eleven different sick-leave diagnoses. Among those individuals, besides musculoskeletal disorders, respiratory diseases and symptoms, the most common sick-leave diagnoses were in the category of symptoms, signs and ill-defined conditions (Chapter XVI).
During the follow-up, the results concerning sick-leave diagnoses in the three main categories (musculoskeletal, mental, and all other diagnoses) indicated that two subjects had been sickness absent solely due to musculoskeletal disorders in a total of 16 sick-leave periods, 157 had had sick-leave diagnoses including musculoskeletal and all other diagnoses, and 54 subjects had had sick-leave diagnoses including all three main categories. None of the cohort members had only the diagnostic combination of musculoskeletal and mental disorders.
Discussion
Thus far, our study represents one of very few attempts to describe the prospective panorama of sick-leave diagnoses in a cohort of young adults who were initially sick-listed for ≥ 28 days due to neck, shoulder, or back diagnoses. As expected, we found that musculoskeletal disorders were the diagnostic category underlying most of the sick-leave periods and sick-leave days. Nevertheless, members of the study population had also been sick listed due to several other diagnoses, most of them classified in four to eight, and in some cases up to 11, of the 18 chapters of the ICD-8. Among those with diagnoses specified in more than nine chapters, their sick-leave periods were most often categorized as being the result of musculoskeletal disorders, respiratory diseases, or injury and poisoning. No more than two members of the cohort (1%) had had sick-leave periods due solely to musculoskeletal disorders, the diagnoses used for inclusion in the study. None had only the diagnostic combination of musculoskeletal and mental disorders.
Methodological considerations
Strengths of the study are the long follow-up period, the large and detailed data set, the population based and prospective study design, and the high quality of data. In our investigation, information on sickness absence was based on register data, and was not self-reported as has been the case in many other studies in this area [1] . Start and end dates of sick-leave spells were obtained from the Social Insurance Offices, which can be regarded as a highly accurate and valid sources. The data set we used is unique, since we do not know of any other cohort study that has included such detailed information covering 11 years of sick-leave diagnoses and spells.
We conducted a population-based study that included all inhabitants of a large municipality who met the inclusion criteria. Thus, all residents with the type of sickness absence in focus were included, and there was no bias with regard to type of workplace, occupation, or clinic, which is often the case in investigations examining sickness absence both in general and in relation to specific diagnoses [1, 6] . The municipality chosen is considered to be representative of many Swedish cities [6] , however, the present results cannot be generalized to age groups other than that considered here. A limitation of the study was that the cohort was fairly small in size, although it was large enough to achieve our goal of analyzing the extensive number of included sick-leave periods and days.
The types of analyses we conducted require detailed information about diagnoses for each sick-leave period. Most studies of sick-leave diagnoses performed thus far have not had access to such data and have instead used the first diagnosis given for the first sick-leave period of a sickleave spell [19] or the diagnoses for the last period in a sick-leave spell [20, 21] , and both those strategies have limitations. In the present investigation, data on diagnoses were retrieved manually from sickness certificates by one of the researchers in the group. For subjects that had moved to other parts of Sweden during the study period, great effort was made to find all their sickness certificates at the relevant insurance offices. This task was very time consuming, a factor that contributed to the uniqueness of our database.
The validity of the diagnoses on sickness certificates has been discussed previously [1] , and the reliability of the data set we used has been tested and found to be acceptable by other investigators [22] . It is likely that more stigmatizing diagnoses, such as mental disorders, have greater validity compared to other diagnoses; in other words, most people with sick notes indicating mental diagnoses probably actually have such disorders [1] .
In the present study, more than one diagnosis was listed on 21% of the sickness certificates, but only the first diagnosis was included in the analyses, because it was presumed to represent the main reason for reduced work ability. Nevertheless, in some cases of comorbidity, it can be difficult to ascertain which diagnosis has had the greatest impact on the work incapacity. It is also plausible that there is a tendency for physicians not to change the first diagnosis, even if other diagnoses are also found to be applicable when prolonging certification of a sick-leave period. This is a possible source of bias in our data, which would have led to underestimation of the variation in the diagnostic panorama.
Number of different sick-leave diagnoses Figure 1 Number of different sick-leave diagnoses. Number of individuals who have had one to eleven different sick-leave diagnoses during the 11-year follow-up. Longitudinal data are needed to describe the patterns of sickness absence in specific diagnostic groups and to provide a better understanding of pathogenesis. Clearly, eleven years is a sufficient amount of time to study prolonged sickness absence.
We chose to investigate people sickness absent with back, neck, and shoulder disorders, because to date they represent the most common sick-leave and DP diagnoses [1] . Furthermore, we chose to study a cohort of young adults due to the pronounced economic and personal consequences of long-term sickness absence or DP early in life. Also, a population-based cohort was used in order to obtain more generalizable data. Research focused on the panorama of possible sick-leave diagnoses requires special methodological considerations. A particularly important aspect is the fact that sickness absence can be certified by different diagnoses, and in our analysis we used detailed information about diagnoses for each sick-leave period.
Panorama of sick-leave diagnoses
From a medical point of view, knowledge about the prognoses for future sickness absence, including the possible panorama of sick-leave diagnoses when sickness certifying a patient is highly important. There is a need for scientific evidence and more research on the pattern and type of diagnoses over time in order to elucidate the factors that influence prolonged sick leave and DP. Back and neck disorders have been the most common causes of both shortand long-term sickness absence in Sweden for many years, which has resulted in highly frequent use of health care by individuals with such disorders, and in some cases the actual ill health of such patients has been questioned. The current findings indicate that many young adults who initially had long-term sickness absence due to neck, shoulder, or back disorders have a wide range of ill health. Our description of sick-leave diagnoses over time showed that only two persons in the cohort (1%) had been sick-listed due solely to musculoskeletal disorders and the remaining 99% also had had other sick-leave diagnoses in addition to musculoskeletal disorders. The ICD-8 chapter V, comprising "diseases of the musculoskeletal system and connective tissue" is, of course, much more comprehensive than the range of diagnoses used to determine inclusion in the present study, which also might imply a broader panorama of the ill health for the cohort. Altogether, 54 individuals had a combination of musculoskeletal, mental, and other diagnoses.
It is difficult to compare our findings with those of other studies because of the scarcity of national and international research concerning the panorama of sick-leave diagnoses over time. Gjesdal et al. [23] found that in addition to socio-demographic factors, medical information predicted subsequent transition to DP among those who had been sick listed for 6-8 weeks.
Our investigation also indicated that the pattern of sickleave diagnoses varied somewhat with the type of measure of sickness absence that was used, which agrees with several previous studies [1, 24, 25] . At the group level, most sick-leave days were due to musculoskeletal or mental diagnoses, whereas most sick-leave periods were the result of musculoskeletal diagnoses followed by respiratory diseases, symptoms, signs, and ill-defined conditions, and infectious and parasitic diagnoses.
For several decades, the largest diagnostic groups related to long-term sick leave have been musculoskeletal and mental disorders, and, not surprisingly, the same categories of diagnoses have also been the dominated as DP diagnoses. However, little is known about the association between musculoskeletal and mental disorders in sickness absence research. Most information on the medical aspects of sick leave arises from the main diagnosis for granting DP. In many countries in recent years, selfreported mental disorders have increased, as have episodes of sickness absence with such diagnoses [2, 24] , which have become the major cause of sick leave in the United Kingdom [25] . In the present cohort, mental disorders represented the second most common diagnostic category legitimating sick-leave days; in all, mental diagnoses were given for 16,754 sick-leave days in 357 sickleave periods (mean 47 days/period). The influence of mental disorders in transition to long-term sickness absence has been highlighted in previous investigations. Gjesdal and Bratberg [26] conducted a three-year cohort study that included approximately 10% of people on long-term sick leave (>eight weeks) in Norway, and they found significantly poorer prognoses for those with mental sick-leave diagnoses and diseases affecting the nervous, respiratory, or circulatory system than for those on longterm sickness absence due to musculoskeletal disorders. Shiels et al. [25] investigated sickness certification in general practice in the United Kingdom and found that mild mental disorders accounted for almost 40% of the certified absence. Those researchers reported that relatively few patients changed from physical to mental diagnoses during a sick-leave spell. That observation is supported by our findings that, during the 11-year follow-up, almost 70% of the young adults we studied had, in addition to musculoskeletal disorders, sick-leave diagnoses other than mental illnesses, and none had only musculoskeletal and mental diagnoses to certify their sickness absence.
Conclusion
Although the young adults we studied were initially sick listed due to back, neck, or shoulder diagnoses, under the 11-year follow-up they exhibited sickness absence certi- 
